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(54) IJQTJ1I> CRYSTAL DISPLAY DEVICE 

(57)Absiract: . „ • . , ^ 

PURPOSE: To provide a wholly bright liquid crystal display device capable oi 
improving the aperture rate of a pixel part by providing a pixel electrode even 
between the pixel electrode and scan signal wiring and preventing the reflection 
owing to the difference of a diffi-active index and the lowering in transmissivity 
owing to that a thickness is increased by constituting the majority of the pixel 
electrode with a layer of transparent conductive film. 

CONSTITUTION: This device is the liquid crystal display device constituted so 
that plural image signal wiring 2 and plural scan signal wiring 1 are provided 
intersectedly, and the pixel electrodes 3 and switching elements 5 supplying an 
image signal to the pixel electrodes 3 are provided on crossing parts between the 
image signal wiring 2 and the scan signal wiring 1 in matrix, and a liquid crystal 
material is held between the pixel electrodes 3 and counter electrodes provided 
opposite to the pixel electrodes 3, and belt-like second pixel electrodes 4 projecting 
to the scan signal wiring side and/or the image signal wiring side from the pixel t^- 
electrodes 3 are provided on the rear surface side of the pixel electrodes 3. , 
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♦ NOTICES * 

The Japanese Patient; Office ±s not responaitola fox- any 
damages caused toy the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 *«** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1 ] It crosses and two or more picture signal ^irir.gs =nd two or more scanning signal wirings are prepared, to the 
intersection of this picture signal wiring and a scanning signal wiring In the LCD by which the liquid crystal material is held 
between the counterelectrodes which prepared the switching element which supplies a picture signal to a pixel electrode and 
this pixel electrode in the shape of a matrix, counter the aforementioned pixel electrode and this pixel electrode, and were 
prepared The LCD characterized by preparing the 2nd band-like pixel electrode jutted out over the aforementioned 
aforementioned scanning signal-wiring and/or picture signal wiring side rather than this pixel electrode in the rear-face side of 
the aforementioned pixel electrode. 

[Claim 2] Lap capacity calcium between the aforementioned pixel electrode and the pixel electrode of the above 2nd is the 
liquid crystal capacity CLC2 between the pixel electrode of the above 2nd, and Ihe aforementioned counterel ectrode. LCD 
indicated to the claim 1 characterized by being more than twice. 

[Claim 3] The LCD indicated to the claim 1 characterized by the aforementioned switching element being reverse stagger 
type TFT. 
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* NOTICES * 

The Japanese patent Office is not responsible for any 
damages caused toy the usa of this translation . 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated.' 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



ifltrix method which prepared the switching 



[Detailed Description of the Invention] 

[OOOTj . . , ^ * 

[Field of the Invention] Especially this invention relates to inc iA,uGr r 
element in each pixel electrode about a LCD. 

roScription of ihe Prior Art] Since the LCD of an active matrix method has high contrast and is excellent in the 
£S^S^Swi«pU compared with the simple matrix method, it serves as^spensable technique m 
Sc?hromatic displaydisplay. In the LCD of the active matrix method which used TFT as a switching element especially, 
oualitv of image equivalent to CRT came to be obtained. , , j 

raSo3] He^after, the conventional LCD is explained, referring to a drawing. The enlarged view, the drawing 1 1 , and the 
d^S R n o1apixel fraction of the former i drawina / 10 1 are an A-A'iinc and B-B' line cross section of drawing 10 . 

roSnTtoMte demde of the TFT formed simultaneously with the scanning signal wiring which consistsof a metal 

wiring with which 26 consists of a metal membrane or a transparent electric conduction layer. ^^^^^^^^ of 
TFT 28, The pixel electrode which 27 becomes from a transparent electric conducuon layer, and the dram CD) electrode of 
TFT Top gate type TFT and 29 28 The semiconductor layer of TFT 28. The metal membrane for shading for 30 shading the 
Ught which carries out incidence to the channel section of TFT 28, For a counterelectrode. and 35 and 36 a transparent glass 
substrate and CLC are [ 3 1 / an insulator layer and 32 / the gate insulator layer of TFT 28 and 33 i a l liquid crystal material 
and 34 ] the liquid crystal capacity between the pixel electrode 27 and the counterelectxode 34, and CS. It is the addition 
capacity between shantung signal-wiring 25' which adjoins the pixel electrode 27. 

[0005] In the LCD of this active matrix method, top gate type TFT 28 is switched by the scanning signal supplied I from the 
scanning signal wiling 25. a voltage is impressed to the liquid crystal material held between the pixel electrode 27 and the 
counterelectrode 34 by impressing the signal level of the picture signal wiring 26 to the pixel electrode 27 which is extension 
of a drain (D) electrode, and a picture image is displayed. Addition capacity CS It is the capacity for the charge hold for 
carrying out a fixed time hold of the voltage impressed to the liquid crystal material 33. 

r00061 In the above LCDs, since pixel electrode 27' which adjoins the pixel electrode 27 was the layer of the same level 
inserted into the insulator layer 3 1 and the gate insulator layer 32 as shown in drawing U , spacing LI sufficient among both 
needed to be formed and, for ihis reason, the pixel electrode 27 could not be enlarged enough, but there was a problem that 
the numerical aperture of a pixel fraction fell as a result so that these both might not connect too hastily. In the especially 
small and high definition LCD. the influence was remarkable. 

r0007] Moreover since it was the layer of the same level by which the pixel electrode 27, the picture signal wiring 26, and 
26* were also inserted into the insulator layer 3 1 and the gate insulator layer 32 as shown in drawing 12 , spacing L2 sufficient 
among both needed to be formed, and there was a problem that the numerical aperture of a pixel fraction fell also for this 

!™08]That is, in the conventional LCD. as shown in drawing 13 , the field which can penetrate the light in pixel electrode 27 
fraction had only the field of the oblique-line fraction shown by P 1 , and the numerical aperture of a pixel fraction was a 

[0O09] Inorder to solve such a problem, these people In Japanese Patent Application No. 330785 [ five to ] a as shown in 
drawin g 14 the drawing 15 . the drawing 16 , and the drawing 17 While a pixel electrode is constituted from an upper pixel 
electrode 43 and a lower layer pixel electrode 44 and the lower layer pixel electrode 44 is jutted out and formed in scanning 
signal-wiring 4 1 side and picture signal wiring 42, and 42' side rather than the upper pixel electrode 43 The LCD which 
formed the electrode for addition capacity 47 which consists of the scanning signal wiring 41 which consists of a metal 
membrane, and a transparent electric conduction layer was proposed. The insulator layer 48 which consists of a silicon nitride 
film, a tantalum oxide layer, etc. is made to have intervened between the upper pixel electrode 43 and the lower layer pixel 
electrode 44. The upper pixel electrode 43 and the lower layer pixel electrode 44 are formed by transparent electric 
conduction layers, such as ITO (indium oxide tin) and a tin oxide (SnO). In this case, since the upper pixel electrode 43 and 
the lower layer pixel electrode 44 have lapped in a big area through the gate insulator layer 48. it is the Uquid crystal capacity 
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CLC2 between the lower layer pixel eh^.., ode 44 and the counlcrcl eclrode 5 1 . It compare.' jd the vertical pixel electrode 43 
. and lap capacity calcium between 44 become large sharply, and, as a result, the lower layer pixel electrode 44 also comes to 
cany out the same work as the upper pixel electrode 43. 

[0010] In addition, drawing 15 is [ the B-B' line cross section of drawing 14 and the drawing 17 of the A-A 1 line cross section 
of drawing 14 and the drawing 16 ] C-C line cross sections of drawing 14 . 

[001 1] Thus, if the lower layer pixel electrode 44 is jutted out and formed in scanning signal-wiring 41 and picture signal 
wiring 42, ahc* 42* side while a pixel electrode is constituted from an upper pixel electrode 43 and a lower layer pixel 
electrode 44, as shown in drawing" 1 8 , a pixel electrode can be extended to the field of not only the field of P 1 but P2, P3, and 
P4, and the numerical aperture of a pixel fraction can be raised. 

[0012] However, although the upper pixel electrode 43 and the lower layer pixel electrode 44 are formed for this 
conventional LCD by the transparent electric conduction layer, since this upper pixel electrode 43 and the lower layer pixel 
electrodes 44 overlap in most fields, in this lap fraction, the substantial thickness of a pixel electrode becomes thick. 
Moreover, if the upper pixel electrode 43 and the lower layer, pixel electrode 44 are formed, light will penetrate two or more 
layers from which a retractive index is different, '&n^ > i^eX''Cf k m^2£ght-ir.'-a&'-i£ts^€e'&^!£on will occur- Consequently, in mis 
conventional LCD, the permeability of light fell five to 1 0%, and there was a problem that the whole display became dark. 
[0013] 

[Objects of the Invention] The LCD concerning this invention is invented in view of the trouble of equipment such 
conventionally, and the numerical aperture of a pixel fraction is large and it aims at offering the bright LCD which the 
permeability of light moreover does not reduce. 
. [0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the LCD concerning this invention It 
crosses, two or more picture signal wirings and two or more scanning signal wirings are prepared, and it is the intersection of 
this picture signal wiring and a scanning signal wiring. The switching element which supplies a picture signal to a pixel 
electrode and this pixel electrode is prepared in the shape of a matrix. The aforementioned pixel electrode. The 2nd band-like 
pixel electrode julled out rather than this pixel electrode in the LCD by which the liquid crystal material is held between the 
counterelectrodes which counter this pixel electrode and were prepared at the aforementioned aforementioned sca nnin g 
signal-wiring and/or picture signal wiring side at the rear-face side of the aforementioned pixel electrode was prepared. 
[0015] 

[Function] As mentioned above, the light transmittance of almost all the fields of a pixel fraction improves, if the 2nd pixel 
electrode jutted out of this pixel electrode is prepared, while the numerical aperture of the pixel section will improve to the 
rear-face side of a pixel electrode, since it consists of the much more transparent electric conduction layer, it has them and 
they become a collectively bright LCD to it. 
[0016] 

[Example] Hereafter, the example of (his invention is explained in detail based on an accompanying drawying. Drawing 1 is 
drawing showing one example of the LCD concerning this invention, drawing 2 is an A-A' line cross section of drawing 1 , 
and drawing 3 is a B-B' line cross section of drawing 1 . For the switching element to which a picture signal wiring and 3 
. grow into in a scanning signal wiring and 2, and the 2nd pixel electrode and 5 grow ( 1 ] from TFT in a pixel elecirode and 4, 
and 6, as for a liquid crystal material and 8, in the drawing 1 or the drawing 3 , a counterelectrode, and 9 and 10 are [ a 
protective coat and 7 ] transparent, glass substrates. 

[0017] Two or more scanning signal wirings 1 and picture signal wirings 2 are formed, respectively, and the pixel electrode 3 
and the switching element 5 are formed in a part for each intersection of this scanning signal wiring 1 and the picture signal 
wiring 2. 

[0018] A switching element 5 mainly consists of a drain elecirode CD) formed succeeding the source electrode (S) pixel 
electrode 3 formed succeeding the gale electrode (G) gate insulator layer 1 1 continued and formed in the scanning signal 
wiring 1 , the semiconductor layer 12 used as the channel section, and the picture signal wiring 2. A gate electrode (G) is 
located caudad and this switching element 5 is formed in the reverse stagger structure where a source electrode (S) and a 
drain electrode (D) are located up. Thus, if a switching element 5 is formed in reverse stagger structure, while the metal 
membrane for shading of the channel section of the transistor which was the need conventionally will become unnecessary, 
the electrode for addition capacity mentioned later can be simultaneously formed by the transparent electric conduction layer. 
[001 9] The scanning signal wiring 1 and a gate electrode (G) are formed by metal thin films, such as aluminum (aluminum) 
and a tantalum (Ta). The gate insulator layer 1 1 is formed by the silicon nitride (SiNx), the silicon oxide (Si02), tantalum 
oxide (TaOx), etc. The semiconductor layer 12 is formed by the amorphous silicon layer etc. 

[0020] The picture signal wiring 2, a source electrode (S), and a drain electrode (D) are formed by the cascade screen of 
metal membranes, such as aluminum (aluminum), titanium (Ti), and ************ (Mo), these metal membranes, and 
transparent electric conduction layers, such as ITO. The pixel electrode 3 and the 2nd pixel electrode 4 are formed by 
transparent electric conduction layers, such as ITO. 

[0021] Addition capacity CS for holding the voltage impressed to the liquid crystal material 7 during a fixed period between 
scanning signal-wiring 1' which adjoins the pixel electrode 3 It is the liquid crystal capacity CLC1 between the pixel electrode 
3 and the counterelectrode 8. It is the liquid crystal capacity CLC2 between the 2nd pixel electrode 4 and the counterelectrode 
8. It laps between the pixel electrode 3 and the 2nd pixel electrode 4, and capacity calcium is formed, respectively. 
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•■' [0022] In this LCD. it is switched by reverse stagger type TFT 5. and by impressing the signal level of the picture signal 
wiring 2 to the pixel electrode 3 which is extension of a drain electrode (D), a voltage is impressed to the liquid crystal 
material 7 held between the pixel electrode 3 and the 2nd pixel electrode 4, and the counterelcctrode 1 1, and a picture image 
is displayed. 

[0023] Moreover, through the insulator layer 1 1 ( the 2nd band-like pixel electrode 4 ****** s to the scanning signal-wiring 1 
and picture' signal wiring 2 side, and is formed in the rear-face side of the pixel electrode 3, In this case, for the pixel electrode 
3 and the 2nd pixel electrode 4, lap capacity calcium between the pixel electrode 3 and the 2nd pixel electrode 4 is the liquid 
crystal capacity CLC2 between the 2nd pixel electrode and a counterelectrodc. It is desirable to.fonm so that it may become 
more than twice. Thus, lap capacity calcium between the pixel electrode 3 and the 2nd pixel electrode 4 is the liquid crystal 
capacity CLC2 between the 2nd pixel electrode 4 and a counterclectrode about the 2nd pixel electrode 4. If it forms so that it 
may become more than twice, 2/3 or more voltages of the pixel electrode 3 will come to be impressed also to the 2nd pixel 
electrode 4, and the 2nd pixel electrode 4 will also come to carry out the same work as the pixel electrode 3. 
(0024] In addition, ever, if it forms the 2nd band-like pixel electrode 4 only in a scanning signal -wiring side, the numerical 
aperture of a pixel fraction can be raised in the limitation. 

[0025] Drawing 4 - view 6 is drawing showing other examples, this example — the middle on scanning signal- wiring 1 ' of the 
pixel electrode 3 which adjoins an edge on the other hand — until — while it forms so that it may extend, the another side edge 
of the pixel electrode 3 is approached and established in the scanning signal wiring 1 Since the pixel electrode 3 and the 
scanning signal wiring 1 are the layers of the different level formed through an insulator layer 1 1 , the another side edge of the 
pixel electrode 3 can be approached and established in the scanning signal wiring 1 . 

[0026] Moreover, in this example, rather than this pixel electrode 3, the 2nd band- like pixel electrode 4 is jutted out over the 
picture signal wiring 2 side, and is formed in the rear-face side of the pixel electrode 3. 

[0027] also in this case, the 2nd pixel electrode 4 carries out the same work as the pixel electrode 3 — as — lap capacity 
calcium between the pixel electrode 3 and the 2nd pixel electrode 4 — liquid crystal capacity CLC2 between the 2nd pixel 
electrode 4 and the counterelectrode 1 1 It forms so that it may become more than twice. 

[0028] Thus, while ** which juts out the 2nd band-like pixel electrode 4 over picture signal wiring 2 and T side, and 
prepares it in the rear-face side of this pixel electrode 3 while the pixel electrode 3 is approached and formed in the scanning 
signal wiring 1 can also mcntiun the numerical aperture of a pixel fraction, it can gather the light transmittance of a pixel 
fraction. 

f00291 Drawing 7 - view 9 is drawing showing other examples. In thia example, the 2nd band-like pixel electrode 4 is formed 
>n the rear-face side of the pixel electrode 3 in the shape of a ** character. Thus, if the 2nd pixel electrode 4 is formed in the 
shape of a +* character, since a pixel electrode and the 2nd pixel electrodes 4 overlap over the comparatively large field by 
the side of the rear face of the pixel electrode 4, even if a part of 2nd pixel electrode 4 is disconnected, other fractions can be 
operated effectively. 
[0030] 

[Effect of the Invention] According to the LCD concerning this invention, as mentioned above, to the rear-nice side of a pixel 
electrode From having prepared the 2nd bond-like pixel electrode jutted out over the scanning signal-wiring and/or picture 
signal wiring side rather than this pixel electrode While a pixel electrode exists also between a pixel electrode and a scanning 
signal wiring, the area of a pixel electrode becomes large substantially and the numerical aperture of the pixel section 
improves Since most pixel electrodes consist of the much more transparent electric conduction layer, it can also prevent the 
reflex; at the time of carrying out the laminating of two or more layers from which a refractive index is different, and a fall of 
the permeability of the light by thickness increasing, and serves as a collectively bright LCD. 
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* NOTICES * 



dma gaa caused toy «i© or this translation. 

, .This document has been treated, by computer. So *e translation may not reflect the origin* precisely. 

2 **** shows ihe-word which con not be translated. 

3 .In the drawings, any words are rot translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] concerning this invention. 

rDra wingll Jt is drawing showing one example of the i^-u concern^ 
rDrawinglTlt is the.A-A' line cross section urcfraraafi- ■■■ - 

r Drawing 51 It is the A- A line cross section of drawing . 

^D rawing 81 It is the A-A' line cross section of drawing 7 . 
rDrawine 91 It is the B-B' line cross section of drawing 7 . 

tp rSlo i ll is the enlarged view of the pixel fraction of the conventional LCD. 
■D rawing 111 It is the A-A' line cross section of drawing IP . 

rn rnW : n ^ \o| It is the B-B* line cross section of drawing IP . . , 

ES^S iS S * dewing showing opening of the pixel fraction in the conventional LCD. 
gSrgu Is drawing shovel the pixel fraction of other conventual LCDs. 

[Dr awing! SI It is the A-A' line cross section of drawing 15 . 

rDrawing 161 It is the B-B" line cross section of drawing 15 . 

jlggfe r s £££ s^rrthTn^c^^of the pixel fraction in other conventional LCDs. 

PrtSllleSode^ / ... The 2nd pixel elcc«rode/s V ::. A switching element. 6 / ... A protective coat. 7 / ... A liquid 
l^ s ^^^ Co^oX^^ ... A scanning signal wiring. 2 ... Ap.cmxo Sl gnal wuing. 3 
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Abstract 



PURPOSE: To provide a wholly bright liquid crystal display device capable of improving the aperture rate of 
a pixel part by providing a pixel electrode even between the pixel electrode and scan signal wiring and 
preventing the reflection owing to the difference of a diffractive index and the lowering in transmissivity 
owing to that a thickness is increased by constituting the majority of the pixel electrode with a layer of 
transparent conductive film. 

CONSTITUTION: This device is the liquid crystal display device constituted so that plural image signal 
wiring 2 and plural scan signal wiring 1 are provided intersectedly, and the pixel electrodes 3 and switching 
elements 5 supplying an image signal to the pixel electrodes 3 are provided on crossing parts between the 
image signal wiring 2 and the scan signal wiring 1 in matrix, and a liquid crystal material is held between the 
pixel electrodes 3 and counter electrodes provided opposite to the pixel electrodes 3, and belt-like second 
pixel electrodes 4 projecting to the scan signal wiring side and/or the image signal wiring side from the pixel 
electrodes 3 are provided on the rear surface side of the pixel electrodes 3. 
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tBffi«^iSS2 6, 2 6' t^K3 1fc>-*-hffilii 
K3 2{Ct±$i<13tRtl''OKOJiTJb43tft» W#B0 
(^^ISIBIL2S:iS{t-S£>S* { J>y. :«14tJ:^ 

xmmmn&nmtfi&rtzb^o&mm-ot:. 

[00083 » «f*^?Sa«^S-C'li, 0 1 

3{c^-r«tdC B§g®E2 7g|5*fcfcft5^0S5SW 

[00093 dO«t a <rBM**RIW-4fc*>fc:. *EBS 
A<i. ^S I F5-3 3 0 785#fcfc^T. 014. 0 

1 5. 01 6st/0i ncTfctzotz. mmm&ziM 
wnm&4 3 tT«B#m^4 a x-m&t. TJiBsm 

fii4 4 Z±.MWmW&4 3 J: 0 t^^-^ffi*84 1 fflUS 

vmmm^m:4 2.42' hcsr d as umt s t 

^^■l»#jD$Mfflm® 4 7 $rig(t^f B ^^S^^ 
Lfc. ±1B^S®4 3tTJlBSmS44 fcOHtc 

g-ftx y 3 yjs^k^ ^^/ng^t* ^>)KS^ 

K4 8ZfttE2-£X&Z>. ±MWmWM4 3RXTFmm 
^mfli4 4(i. mut I to (SHM y^A^) 
M(SnO) % b<7)&*MmkXB&. 2tl&. ZOW, 

±mwmwM4 3 bTmwmw&4 4-&v- 

K4 82r^LT^^BaWCM^oTV^^y>. TSB 

^«ffi4 4 i:Wi«imffi5 1 b<r)m<7>m.ik&m.c LCt tit 

l,zjz% < % 0 . -e«0^S. TilB^SS4 4 t±SBS 

®E4 3bn tmz x o iz%& . 

[00 1 03 ^rfe. 015ti014<?5A-A' SUrffl 
0. 01 6li014cOB-B' HBfB0. 01 7ii01 
4C0C-C iS8irffi0-e$)i.. 
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[0011] Z<DX o C WWM&£±M®%WM£4 3 

tTJawmw&4 4xi®i&.-f&bmz. t«bs€®4 
4 £fcmmwtM4 1 Rvmm^m&4 2 . 4 2 ■ w 

izm'O&lXI&l&i-hb. 0l8(c^-rJ:ofc. a^m 
ifiiSrPlO^O^^-f, P2. P3&tfP40fg& 

[00123 kzttf, ze>m&>mikmmmi. ± 

JlB5lim«i4 3 1 T®B#€«i4 4 {iS^®KT*^ 
$ftl> t>00, -I CD±MW%%&4 3 i: TlHf^fii4 
4J4*&#c^irt^9fc^TV^fc*>^ Ml 

fc, ±Jf Bf&«&4 3 tT«B^Hffi4 4 *gttl> t . 
[00 133 

[00 143 

*%pmzmmimgiwx'te. «^<oBm«-f-ie 

'J-y?x#£l£»t. MISB^mfiit, Z<DW%&&liZtf 

KrffiB«(l#ii!ll«^5S 0 JU Lfc^tfom 2 OB&&I 
[00 153 

[#ffl] ±fBO«fc HircS0UBfl£. iOBS 
mS*^5S , ?aiL^2cOB^«^Sr^ti.t, B#& 
<rMumtfft±.-f hbmz. B*aWK)5Sif<^g«{i- 

U it'iX-ktob lXWZ^i8.&&f&mz%&. 
[00 163 

Mtzmwth. mm. *%mzffi&mi , B$&&w<o- 

£-*-f0T'£ 0 . H 2 am 1 0 A - A ' HBJrffi 

n. 03{i0ioB-B' mmmmx'hh. miz^i 
3\zm%9M. 4\im2<rm%m&. 5\mmvyy^ 



[00173 ^sft^isii 1 b awm* 2«, -en 

^i^20&3^4HcB£®&3i3.i:tf;W -y^-y^ 

m5imvt>tix^h. 

[0 018] X4 v+*?*rf-5\i.. 1 tZ 

mixmi&$ixKy-hmm (g> , y-Ma»Ri 

1 . +**mb%& i mmi 2. Bfcfl#iE*S2fc: 

^LT^js^^y-^ms ( s) „ nraretti 

ggUMSiifc F M >i8ffi ( D ) ?±b Lxmm 

tit. z<r>x4 «,i-v7%=f-5\t. y-h%m <g) 
t#«mu v-xnm (s> &tfh-w>m& 
(d> *«±*t&&rsaix^^flKe^fig$ns. -r 
wj^fcju >y+y?m : ?5zmx*#mmzj&&t& 

zimmm.mTmizBf&TZ m . 
[ooi 9i ^m-f-issifeiixy-bttffi (G> 

14. T/l'S-'z-A (A 1 ) *9*9fr (Ta)^rtM 
M^IS-C^^tlS. y-Mfe^Ml lti. mfci/»n 
y (SiN, ) , Kfl^yn^ (Si0 2 ) . K-fk^y 
(TaO, ) ^rt'T'^^^S. ¥^ftlSl 2J4T 
wyTXisViymZb'TBtiLZtil. 
[0020] B<fcfi^i5IS2. y-xmffi ( S) fttf K 
v-fy«Bi (D) r^5-^A (ad, -^-^y 

(T i ) , t7'J7fy (Mo ) ^t'O^a^Clixt 
&mmb I T O^r if OS WttB! i: aWMfcTMULZti 
h. B*m®3feJ:l/m20B^mffi4{iIT0^t'O 

[0021] mmnmsb^mth^m^wmv b 
<mx\ mm&iizmnz%&i-%Ms®mh 

xmsMACici m2<7)wm%m4btitomm8b 
mznuk»*c lct #.wmtm3bm20>wmm 
4 b<7)mxm%K)®m.c atf*ti?m&zti&. 
[0022] zcr>m.i> a mtmw:X'ii. &x?tmmj& 

Y ; yyVx9 5\,zZ. ] 0XA -/^y^tl. Bffcft-fEII 

2com#mESr yw& ( d ) <m&xh -s.Bm« 

S3^EMD-tl.ii:^J:0. B#m«i3Sl/m2coB* 
®^4fc»[6]^fiil 1 k(0|IIt«!§$^?Sfitm7fc 
«ff$-EP}DnLTB«coa^:S-ff o . 
[0023] B^ffi3cOKffiffl(C, iffcfgl&l 1 
S:^- fC««co^ 2 c0B^H®4 ^^i^iBS 1 Sl^ 
B«fi^fi»2Mt:5i , 7ajLT»J«S*tTV^6. ico^ 
Bfg«ffi3km20B^m@4{i. B^ms3tm 
2 OB*m«i 4 i: oraeoM^: 0 a jffi, 2 <rMW9. 

&btt$\mMb<m<7im£'*&mc lzl <n>2fev±btch 
i?cMts;t^u\ zv>£oiz&2<Dmm 

W&4 S:BS®fiS3 b&2<mm%&4 b 0^0*3:0 
^fiC a *^ 2 OB5g«S4 k *t|6imfii b OScOjga^ 



(4) 



#H¥9-15621 



rnmmi tzmmmm3<7) 2/3 txknmKtfmazti 
h£ot,z%<o. m2cr)wmmm4i>wmmm3tmt® 

C0024) &vt<7>m2<7)w%mm4 zmm 

[0025] 04~~06li, fa<r)$mM*?i?iWRh 

*>. z<DmmTit. wm%®3(r)-iT®zm?&m 
$fi^EH 1 ' ±<r>&*> t x-m&ti «t ? izm&t h t 
mz. wmw® 3 ofittwfr gsftwi 1 &m ix 
wmm& 3 1 i&&*B» 1 amm 1 1 
zitixBf!i.zixz>m%&wM%x't>htz*>. mm 
w& 3 <mm\imm^M 1 ixmn z b 

ifiX'Zt. 

[0026] £tz. ZV&mWX'lt. T%WM2<r)Wk 

w&4 *w%M&3<v$ffimiz. z<7)wmnM3£Di> 

B«fi-§BK 2 ffiJCSS 0 £±3 LX&& IX US . 
[00 27] 8S2tf)Bi^fli4#<B3im& 
3 fcH SJ:^t. BfKmfl£3fcSS20H#tt 

SE4 1 <90<9*Gr 0 g*C a £Sfl 2 <DB#tt«i4 i: *tl"J 
Vffil 1 fc<9|Sltf)»Hi£«C tc , ^fgOLfc&SJ:? 
izBfc-tZ. 

[0028] zoioiz. w$mm3Z%&msmm 
izi&& LxWifth b&tz. z ffmmmm 3 (ommwiz% 
tit<D%2<?Mmmm4£Wi&m^ffl&2. 2' miz^o 
atxmixii. wnmnmumzmfz zb#x 
thtmz. n*mnmm*±m> z t ttx-% 

[OO29]07~09ii, *<?>m<r>mteffl$:7F?fflX' 

z<?&m.mx'iM%Mm3cr)mRMi<z&#<7)m2 

<DW%W&4*o¥Vil l zmfX^Z>. ZOXolz. f52 

<?)W%w&4 £ o^tttigft i b > mmnM 4 <ommm 

4imt£ r )GoZbfrt>. &2<rM%MM4?>-UlM 

S. 

[0030] 

[^ossm] jjLh^ip^. ^mz^hm^rm. 



^i-fiiI18ffl&tX/XJ±B«fi^ffiiKffllfc5i OtfiLfc 
^tt<om2<7)BSl?E£i6tt3t^t*^. B^mfiit^ 
^fSttfcWiateiBjRmffijWfctU ^©WfcBS 

x-hh. 

[02] 01 OA- A* HKffi®T*S. 
[03] 01OB-B* t&Biffi0T**6. 
[04 ] *^BJ^^S«a^lS<0fSO^iSWISr*'t 

wx*s>&. 

{B5]<B40A-A' SBrfflp-CftS. 
[06] 04OB-B' |gBrffl0T'*l>. 

[07 ] *^^sjas«^isw-!-^)fi^^Jswi£ 

St0T*-S>. 

[08] 07OA-A* ^iiffi0-C*l.. 
[09]07COB-B' tlBrffi0-CJ)S. 

[01 o] m^m^^m^mmm^mmxh 
i. 

[01 1] 01OOA-A' mummx-hi . 

[01 2] 01OOB-B" tlBr®0Tj>S. 
[01 3] t¥5lW)?Sa^^ffi^fc»tSB*^^P 
S&£*-f0T'J>S. 

[014] m&M>ms&^9.0>w*uftzntt® 
x-hh. 

[01 5] 01 5WA-A' &®WmThh 
[016] 01 5<0B-B' j^Br^-CftS . 
[01 7] 01 50C-C iH8lTffi0-CJ)S. 
[018] «!*<Ofl!!<7)?g^*^S^fettl.B#S5^ 
RC1$£SH-0TJ>S. 
[ft^Ol&BliJ 

1 • • • ^i^lEiSl. 2 • • • B&#¥KISL 3 • • 
• W%MM. 4 • • • ^2^Bm«S. 5 • • • X-i >y 
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